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OFFICE OF NAVAL RESEARCH
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a. Principle Investigator: Dr. Malgorzata Ciszkowska
Grant No: N00014-98-1-0244

b. Current Telephone Number: 718-951-5456; E-mail: malgcisz@brooklyn.cuny.edu

c. ONR Program Officer: Dr. Richard T. Carlin

d. Program Objectives: Study of : (1) transport of ions and molecules in polymeric gels; (2) volume
phase transitions of gels and their influence on the transport properties of ions and molecules; A3)
electrochemical generation of volume phase transitions of polymer gels.

e. Significant Results During Last Year (note, this project has been in effect since January 1998):
Transport of ions and molecules in polymeric gels was investigated using steady-state voltammetry
at microelectrodes. The polymeric systems under study were poly(acrylic acid), PAA, agarose and
iota-carrageenan, i-car. These neutral (agarose) and anionic polymers (PAA, i-car) form
thermoreversible hydrogel networks. Aggregation of the polymer units to gel networks results in a
dramatic changes of macroscopic viscosity. We used the neutral electroactive radical 2,2,6,6-
tetramethyl-1-pipperidinyloxy, TEMPO, in polymeric gels and solutions to probe the local
viscosity changes during the gelation process. We have determined the diffusion coefficient of
TEMPO in all gels and simple solutions without polymer. Since the PAA and i-car gels are
negatively charged we investigated the transport of probe cations as a measure of strong attractive
electrostatic interactions. We have determined diffusion coefficient for a monovalent cation, TI",
from transport-limited currents at mercury microelectrodes. We have correlated the transport
properties of TI" with the charge densities of the polymers. The dependence of the transport of ions
in the PAA and i-car gels on electrostatic interactions between the polymer network and the probe
cations was investigated as a function of the concentration of the polymer, charge of probe ions,
ionic strength of the gel and temperature.

f Summary of Plans for Next Years Work:
In the transport studies in polymeric gels we will focus on: (1) the dependence of the transport of
jons in gels on the charge of the diffusing ions and the charge density of polymers; (2) the
influence of the size of molecules and ions on their transport in gels. We will synthesize thermo-
and pH-responsive gels, and will establish electroanalytical procedures to study the volume phase
transitions of those “smart” gels. We will also investigate the possibility of the electrochemical
generation of volume phase transitions of polymeric “smart” gels.

g. List of Students and Post-Doctoral Associates Currently Working on the Project:
Graduate Students: Wojtek Hyk

Undergraduate Students: Melissa D. Guillaume
Post-Doctoral Associates: none
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